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TEACHING RESOURCES
THE WATER PROJECT 
By Shantel Popp 
ABSTRACT
This resource was created to embark on a STEM project in grade 8 science class. Students are exposed to 
four different units during the year in Ontario, including: Cells, Fluids, Systems in Action, and Water Systems. 
The learning objective was to create a project that linked each of these units together under a “systems” theme 
and incorporate engineering, math, and technology. Students were able to showcase their learning in a final 
presentation that highlighted the different components of the STEM project. This includes the pulley schematics, 
design, and calculations of their water filter and technology implementation. This project uses Google Apps for 
Education so students can collaborate on the project synchronously and asynchronously, as well as incorporates 
hard skills like using a microscope, and provides students with the opportunity to design and build techniques. 
Cette ressource a été créée pour s’embarquer en un projet de STIM en utilisant comme guide le curriculum de 
science ontarien de la 8e année. Les étudiants apprennent à propos quatre sujets différents pendant l’année 
scolaire, incluant Les Cellules, Les Fluides, Les Systèmes en Action, et les Systèmes Hydrographiques. L’objectif 
d’apprentissage était de créer un projet qui liait tous ces sujets ensemble sous un thème commun, les systèmes, 
et intégrerait aussi l’ingénie, les mathématiques, et la technologie. Les étudiants ont eu la chance de montrer les 
connaissances qu’ils ont apprises dans une présentation finale qui a souligné les éléments différents du projet. 
Cela inclut les moufles, la conception, les calculs de leur filtre à eau et l’implémentation de la technologie. Ce 
projet utilise ‘Google Apps for Education’ pour que les étudiants puissent collaborer sur le projet en synchronie 
et seule. Il incorpore aussi les compétences du niveau plus élevé, comme l’utilisation d’un microscope et donne 
les étudiants la chance de développer les stratégies et techniques de la conception et construction.
 INTRODUCTION
My teaching partner and I were really motivated to 
create something engaging for our students with 
regards to the grade 8 water systems unit. We wanted 
to also build a project that was connected across the 
units we had studied throughout the course of the 
year in order to prepare for year end exams.  This 
project is the product of that thinking and, based 
on student feedback, the project has evolved into 
something that students really can connect to as 
citizen scientists. This is a STEM project that asks 
students to design a pulley and build an actual water 
filter that could be used in the early treatment of a 
dirty water sample. The project is a resource for other 
educators to shape into something that they can 
recreate in their own classroom. It takes the learning 
from the water systems unit, and brings in the fluids, 
cells, and systems in action units from the Ministry of 




Understanding the scientific method is a key 
component to this project. All year, students have been 
exposed to lab reports, including their formatting, style, 
and content. With this project, the scientific method 
is put into the hands of students as they design the 
questions, hypothesis, materials, procedure, and 
conclusion. 
Lab Skills 
Students work on lab skills by designing and building 
their own water filter. They also have to test their 
design and implement any solutions they deem 
necessary. Group members also must document and 
record the data they collect in an organized way using 
a shared Google Doc. 
Curriculum Expectations
The big ideas for the grade 8 water systems unit are 
to have students understand that water is crucial to life 
on earth, that water influences climate and weather 
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patterns, and that water is an 
important resource that needs to 
be managed sustainably. 
The overall expectations for the 
water systems unit are: 
1. assess the impact of human 
activities and technologies 
on the sustainability of water 
resources;
2. investigate factors that affect 
local water quality;
3. demonstrate an understanding 
of the characteristics of the 
earth’s water systems and the 
influence of water systems on 
a specific region.
The Hidden Curriculum 
Even though these expectations 
are certainly met during the course 
of this project, there emerges some 
deeper abilities as the hidden 
curriculum including collaboration, 
critical thinking, and problem 
solving.  These skills are critical 
for students as they develop a 
solid foundation in STEM abilities 
with this project. For example, 
understanding group dynamics, 
division of labor and team work 
are all aspects of the collaborative 
process that students need to 
negotiate during the course of this 
project.
EDUCATIONAL DESIGN
This project connects the 
principles of STEM to the four 
units that are in the grade 8 
Ontario science curriculum. When 
we ask students to investigate 
microscopic organisms in water, 
we are challenging them to think 
about the Cell unit. Students then 
need to design a pulley system to 
collect water, a connection to the 
Systems in Action Unit. Finally, we 
challenge students to think about 
principles of density in sanitization, 
a connection to the Fluids unit. 
In the design of this project, we 
really needed to consider as 
teachers the overall expectations 
for this unit. When trying to design 
something that demonstrates 
the sustainability of water as 
a resource, we thought it was 
important to set the stage of the 
project in a developing country for 
students, to a region where water 
doesn’t just flow freely out of the 
taps everywhere. This is also why 
we thought that including the idea 
to create a pulley system to “fetch” 
the water out of well was vital for 
this project. Thinking about the 
idea of sustainability, the project 
also aims to connect the idea of 
gathering and sanitizing water as 
an important project and to be 
mindful of ‘waste water.’ 
When thinking about the idea of 
what are the factors that affect 
local water quality, we decided 
to think about the different things 
that could be found in water - from 
living microscopic organisms to 
dirt.  
We wanted students to think 
deeply about the influence of water 
systems in specific regions of the 
world. During the course of the unit, 
students have completed a water 
audit on their own consumption of 
water, and thus have information to 
compare with their research. This 
is important when they are thinking 
about the developing country for 
which they are designing a filter 
because they are able to compare 
and contrast their own research 
findings with research regarding 
their design and implementation 
of the filter. 
FORMAT FOR STUDENT 
EVALUATION
Students need to create a full 
lab report in their groups. In this 
report, students will document 
their process and product, and 
how the water filter effectively (or 
ineffectively) cleaned the water 
sample. Students are provided 
a basic outline for what the lab 
report needs to look like and then 
are challenged to fill in the blanks 
using research, prior knowledge, 
and aspects of the experiment. 
Students are evaluated using a 
rubric with knowledge, inquiry, 
communication, and application. 
The lab report structure allows 
for students to showcase 
knowledge on pre lab questions 
and observations of how well 
their water filter cleans a dirty 
sample. Testing and the procedural 
writing of the actual lab itself falls 
into inquiry and communication. 
Application is showcased when 
students are able to analyze and 
interpret their results in a way that 
clearly expressed their findings, 
and implications to the users of 
the filter. 
PROGRAM EVALUATION
 1)    Reaction (required)
- Students enjoy doing the 
hands-on aspect of the 
project, and designing 
something that is uniquely 
their own.
- Students were motivated 
to create a filter that would 
provide the cleanest water 
sample at the end of the 
experiment and their reaction 
after each trial really showed 
their dedication to this 
process. 
DOI: 10.13034 / JSST-2016-007        
48              2016   VOL  9   ISSUE 1            LA  REVUE POUR LES ÉTUDIANTS EN TECHNOLOGIE ET SCIENCES                                                                                                                             
- Students question the 
design of the filter, and must 
reflect on its true relevance 
in the real world. Since 
no chemicals are added, 
students must document 
what further filtration steps 
would be required to truly 
make the water clean. 
2)    Learning (required)
- Students learned that much 
of the world does not have 
access to clean drinking 
water, and that the overuse 
of freshwater in developed 
countries is impacting the 
planet.
-  Students developed 
knowledge of the scientific 
method, fair trials, and 
foundational knowledge 
about how natural water 
filtration takes place.
-  S t u d e n t s  w o r k e d 
collaboratively to problem 
solve and create the best 
solution to filtering the dirty 
water.
-  Since the lab report includes 
both pre lab questions, 
and post lab reflection and 
analysis, student growth and 
understanding could be seen 
in a concrete way. 
3) Behaviour/Performance 
(optional)
- Students apply their 
knowledge of the unit, 
and past units in order to 
effectively design and build 
their filter. They are also 
very open to sharing tips 
and techniques with other 
groups. Their mindset is 
definitely a growing one, as 
they take risks and attempt to 
restructure their experimental 
designs if it doesn’t work.
DISCUSSION
What I have found interesting 
about this project is how invested 
students become at creating a 
functional water filter, and the 
research they do to seek out the 
proper materials. Most importantly, 
this project does indeed meet the 
expectations set out by the Ministry 
as well as additional skills and 
abilities in science. The examples 
of student work below show 
the level at which they created 
designs, observation tables, and 
calculations of their results. There 
are many indicators of this during 
the project that notably engages 
students in a hands-on project 
that incorporates technology, 
engineering, and math while in 
science class. A shortcoming of 
this project, is that students don’t 
have access to actual chemicals 
to help clean their water at the end 
of the filtration process (to mirror 
the real world process) so instead, 
students discuss this in the 
analysis section of the lab report. 
In reference to assessment, some 
checkpoints during the course 
of the build, even as formative 
assessments would be a way 
to keep timelines on track. One 
improvement would be to try and 
include even more aspects of math 
and engineering in the project. 
This could be accomplished 
by doing a scaled model of the 
water filter and even bringing in 
some other types of engineering 
technology, such as a 3D printer. 
Other teachers can use this type 
of project to start a unit about 
water systems as well, because 
the questions and problems 
students face are all connected 
to the expectations set out by the 
ministry. The student example in 
the figures below showcase one 
group’s exceptional Level 4 effort. 
CONCLUSION
The purpose of this project was 
to connect a variety of units 
studied throughout the course of 
the year to create a meaningful 
final lab report about water that 
was student generated. With this 
project, we have done just that, 
and have engaged students to 
think about water resources and 
availability from a citizen scientist 
perspective. In the future, I believe 
this project will grow to include 
printed components of the water 
filter from the school’s 3D printers. 
This evolution would align with the 
underlying goal of this project of 
encouraging integration between 
the STEM fields.
APPENDIX
Water Filtration Design Project
Grade 8 Science – Water Systems
Big Ideas: Human use of water 
resources and water treatment
Background: Water collected from 
a source typically goes through 
several processes at a water 
treatment plant before entering 
our homes as potable water. This 
design challenge allows you to 
investigate the following steps 
involved in water treatment and 
to suggest some improvements to 
your system.
Step 1:
You will be put in groups and you 
will need to start a Google Doc 
and share that with your group 
members and your teacher. This 
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way your group can effectively create your own lab 
report with all the necessary details included. Although 
this is a group project, be sure to take note that you 
will be marked individually for your efforts.  Be sure to 
read over the rubric to get an understanding of what is 
expected of you.
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FIGURES
Figure 1: Example of student work during the pre lab questions 
of the report. This image shows the pulley system created to 
bring the water out of the well.
Figure 2: The design of the filter as well as the procedure for 
putting it together. 
Figure 3: A sample observation table from students. 
Microscope pictures are the residue left on the slide after 
the filtered water has evaporated. 
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• Design of Pulley 





Class 1: (approximately 65 minute classes) 
1. Complete the pre-lab testing to get an 
understanding of what type of water you could be 
filtering
2. Make sure you record your results in your lab
3. Answer the pre-lab questions in the Conclusion 
part of your lab report
4. Add to your materials design list (assign who will 
bring what for the filter)
5. Design your pulley system on paper or using a 
computer design software  and answer the pulley 
questions in conclusion part of lab
6. Design your filter and have your design approved 
by your teacher. Ensure that this design is added 
to your lab report
Class 2:
1. Begin construction of your filter, test and make 
alterations (you may want photos to support this)
2. Add to your procedure the steps you took to build, 
and re-design your filter
Class 3:
1. Begin making observations on at least three trials. 
You will need to include an observation table for 
this
2. Set up a slide to have your water sample be 
evaporated from. This will allow you to see what 
undissolved solids remain
3. Add to your results section of the lab report
 
Class 4:
1. Finish any of your lab report and ensure you 
have your analysis questions answered in your 
conclusion section
2. Self and Peer Assessment completed on Google 
Form that is formative 
The Winner:
The team with the cleanest water after 3 trials
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Filtering Dirty Water - Rubric 
Group Member’s Names:
Throughout the filtration challenge, you must document the steps your group is taking to build the device. Each 











         /10
Analysis Questions
Pre-lab questions are answered
Fully able to explain analysis questions with supporting detail 
Variables are identified in discussion
Design/Observations
Design is clearly labeled and neat (of both pulley and of 
water filter)
Describe the testing and redesigning of the system
Improvements are suggested for the overall design
Inquiry
         /10
Testing
Follows proper scientific method, fair test, three trials
Students develop model using appropriate materials
Communication





Detailed, clearly written steps
Listed numbered steps
Scientific language is appropriate and correctly used
The Results
Results are evaluated with regards to the reliability and 
repeatability
Clear and easy to understand results
Application
         /10
Analysis/Discussion
Filter is evaluated with regard to limitations
Can apply water quality testing to the sample to be filtered
Can apply urban water system filters to model
Understanding of density within own model
Total   /40 Comments:
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